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(54) Catheter with f nter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a lube-Oke basic body wfith a distal and a proximal end. 
wti^-ein the catheter comprises an expandable filter 
element at the distal end and a device ior reducing 
thromtt in ^e and removing them. 

The fater elemerrt is formed by a number of strip- 
shaped waD sections of the basic body defined in 



between longitudinal cuts evenly distributed around the 
drcumference and furthermore comprises a means for 
moving the sections of the basic body positfoned on 
either side of the waD sections towards each other in 
order to make the waO sections bend outwards. 
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Description 



The invention relates to a catheter conprising a 
ti4>e^ Ijasic body with a tSstal and a proximal end 
and wherein an expandable fSter element has been 
arranged to the distal end. Such a catheter is introduced 
into a patient during surgery in order to collect throrrtw 
and to prevent that these finish up for instance in the 
vascular system of the lungs and cause an en*oIism. 
The filter element of sucti a catheter is usually posi- 
tioned in the vena cava. 

The coOected partides are removed or reduced in 
size by withdrawing the fater or by disintegrating them 
locally. 

When removing the particles by withdrawing the 
catheter, there is a risk that they might come loose of 
the fBter element and sti» wiD finish up al unwanted posi- 
tions in the blood stream. Removal of the particles by 
anowing them to disintegrate locafly can take up quite 
sonretime. 

The ot^ect of the invention is to provide a catheter 

of the type as descra>ed in the preamble with which the 
said drawbacks are removed. 

This aim is achieved with the catheter according to 
the invention as characterised in daim 1. As a result the 
thrombi collected by the filter elenent can be frag- 
mented and removed from the body. This can be done 
at regular intervals or Just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 
wards untfl they make contact with the wan of the Wood 
vessel inside of which the filter element is placed. The 
thrombi an-ested by the fater element are sucked into 
and remain enclosed within the filter element untiD these 
are removed. Prior to introducing the catheter, the waO 
sections are straightened by moving the ends of the 
basic body situated on either side of the waD secttons 
away from each other. As a result the catheter wiQ 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the 

catheter can be introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for redo- 
ing the thrombi in size and removing them is character- 
ised in daim 2. A stream of Squid under pressure, 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the ferm of a jet and engages sections of throntt 
which are tragmented due to the energy of the jet The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumea 

A vwy suitable embodiment of the catheter accord- 
ing to the invention is characterised in daim 3. By mov- 
ing the inner and outer tube-fike bodies in relation to one 
another the strip-shaped waD sections can be bent out- 
wards or stretched respectively. On introdudng the 
catheter, the inn©- tube-like body is moved as much as 
possible in the relatively distal direction inskie the outer 
tii>e^ body, so ttiat the strip-shaped wall sections win 
be stretched. After positioning the distal end of the catfi- 



eter, the inner tube-Bka body is moved in the relatively 
proximal direction in the oufer tube-Gke body, as a result 
of which the strip-shaped wafl sections viriD bend out- 
wards and consequently form the fater element 
5 Additionally the measure as set out in daim 4 is 
preferably employed. The inner tube-Cke body is in that 
case essentially made in the fomi of a suction catheter, 

wherein an parts required for the reduction and removal 
device are received in this inno- tube-Gke body. 

'0 By enplpying the measure as set out in daim 5 it is 
ensured that tiie reduction and removal device can con- 
tinue to vrork property without getting btocked. On acti- 
vating the reduction and removal device, first those 
parts of ttie thponilii extending as far as in betvifeen the 
w bent wan sections of ttie fater element are engaged. 

after which giaduany the entire structure is ftagmented 
and removed. 

Preferably the measure as set out in daim 6 is 
employed. The <fischarge lumen does not need to be 
20 connected in that case to a separate source Of suction. 
As a result of ttie ejector action a suffident flow is main- 
tained in the discharge lumen without applying addi- 
tional suction. 

The invention wSl be explained in greater detail m 

2S the following description witii reference to the attached 
drawings^ 

Rgure 1 shows schematically the application of a 
catheter according to the invention. 

Rgure 2 illustrates the cfistal end of a catheter 
30 according to the invention vtrhen being positioned in the 
blood vessel. 

Rgure 3 shows a view corresponding to that of ff^ 
ure 2 in which case the filter element is iUustrated in 
working state. 

35 As is fllustrated schematically in figure 1. a catheter 
1 according to the invention is introduced into a patient 
2, in order to position a fater element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particular in 
the vena cava. 

40 The catheter 1 conprises a tube-fike basic body 4 
with a fater element 3, still to be explained in greater 
detaa. at tiie distal end and a connecting m«rt>er 5 at 
the proDdmal end. 

The connecting member 5 comprises in titis exam- 
4S pie Of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usi^ mamer for the purpose of p o sitfo i iin g the 
catheter 1. 

Furthermore the connecting mennber 5 corrprises a^ 
50 discharge connection 7 which is connected with the dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is oonneded with a pressure lumen m 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
55 outer tube4n<e body 13 and an inner tube4ikB body 14 
received therein in a. in a tongitudinal direction, movable 
manner. The outer tube-fike body 13 and the inner tube- 
Gke body 1 4 are connected to each other with their cfistal 
ends. At the very end, a tip 1 7. made of a soft material. 



has been ananged in order to prevent traim^ ^ 

At the distal end of the outer «ubft«eb(riJia . 
nun*er of longitiJcSnal oits is ^LrfTZ?^ 

«*^v^8ec^^6S^^rt" * 

section , 6 together fbm, ,»,e aft^'SeT^ 
By pullino the inner tU»^ikB bodv id« «. 
«-of theoathet^ ,'^^^;P;^ 

to the outer lub^ke bodv i-? ^.^^T^ 

m a longaudinal (fireclwn as a resuH 

wan of the «)locd vessel ia "°"**™*=«***8'nner 

It wflltje dear that throntt as from a certain 
fl«-J> thn»;9h the blood vessel ,2. ^.^^X 

«»filterelemert*«nedlvthewaflserto« 6to^ 
«>g«rtwartte.andthaa,hesamet^,^Ji^ « 

flo^manonnalnannerthroughthes^sS^ 

ment»ned pressure lumen 18 conneae^" » »^ 
f^n^"**" 8- ""the manner ni^^S^'g^- ^ 
the pressure lumen 18 is connected w»hJZ. , ' 

^ noale 19. The jet nozzle 19 is directed aVX 

i.™^^f^'°**'^*^«'^a«**edischame 

lumen tjr the guide we 9. 

End sections of thrombi ooflected by the filter ele- " 
ment ««I extend as fer as inskJe the sp^e dSS 

«a«e fte thrwrb. in sae and remove them, fiquid 

i« ""^^ "^ased by this fiouid 

'l^J^ " «fee by me*anical iction 

«>edischa,eopeninB2oT^^ 

e*a^elumealnontfertoslimulatelhecfischafDefbwa 
^««ce««beoonnec,ed.otheS;S^ 
n^7. Asarwrtofthesucliooaetton^w^^ 
»e graluany sucted further into the space deft^ 

«e and ^nwely remwed via the dischanje hroaa 

-nie ,et nozzle 19 and the disd^openSnTao 
«n. .n a suitafale manner, be anang«i mO^^ ■ 

c^SiStcj^r«^'"^«'S?iS: 
i^aSSSa^rire^^rr^""'- « 

rntHftW*^ separate flew B created 

Sir^ ^ « «fc«*«'Oe wnnee. 
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a -ffl be dear that the thronto reduction and dis. 

-J* uwce may tor instance oormrise fieynnf 

jet nozzles With coiS^^SS 

•"s.aieJS:'^'.^;^'?;^"^ 

space defined by the wafl s^fi«l 

WhenthefJfereatheterhascaiiiedoutilstaf*««« 
ttere »«, tonger a danger for ^^^^^ 

Bsm fbmiing. the catheter can be ia7«««i hf^L?^ 

tatolte«rtertubeO«bodyinan4iv^^"J^^ 
ton. so that the waD sections 16 hmfin^ l-T^ 
««*«f again into the^^iJ^-'S^^ 

section, so that It can be withdrawn easily. 
Claims 

1. £a««tercomprismg a tube^Sffl basic bodv with n 
^ .and a proidmal e«J. wh^,K^^ 

«"Pwes at the distal endan expandaUe^!^ 
m^formedbyanurtH^ofs^S-^^ 

srie of the wan sedions towants ea* other 
m Older to mate the wafl sedions be«J ouf^ 

^d^^ce for redudng thrombi in Size a«, 

»^icBon and discharge device conprises a let 
^ecomected w* a pressure luZ^ ,S 
^body penttng in fte pnsdmal diredid, and a 
t^TJ^'± ihe jet nozzle. 

«nneded to a (Ssdarge lumen! 

J^bcdy and an inner tube«»tMdyreeSS 
"Wlert in a movable manner, whidi are djmeetad 
to«d^er at their distal e«Js a«l 

4. Catheter as danned in daim 2 and 3. Wherein the 
pressure bimen and the (Ssdage hmen have 

been received inside the innertube^ body. ^ 

5. Calheterasdaimedindaim4.whereinthe«tnoz- 

and tfiecfisdarge epening are positioned inside 

J^^"]?^ s*** Of the catheter wherein the 
"■vtudinal cuts extend. 
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